This paper measures the effect of the presence or absence of discourse markers such as so, right, well, OK, and now on second language lecture comprehension. A control group viewed a video recording of an extract of a naturally occurring lecture, whereas an experimental group viewed the same extract, but with discourse markers deleted. The results clearly indicate that subjects comprehended the lecture better when discourse markers were included than when they were deleted. This finding contrasts with earlier research that suggested discourse markers play no significant role in comprehension. This contrast is interpreted as being due to differences in experimental procedures.
types of markers: (a) macro-markers, such as "Today I am going to be talking about . . . , " or "Let us move on now to . . . , " which relate to global text structuring, and (b) micro-markers, such as those discourse markers so, right, well, OK, and now already listed, which they claim connect text at a more micro, or clause, level or act as filled pauses.
Chaudron and Richards found that although macro-markers had a positive effect on recall when they were added to a text, there was no significant effect for micromarkers. Dunkel and Davis's study, which adopted a similar, although simplified, methodology to that of Chaudron and Richards, 1 found no positive effect for either micro-or macro-markers. In both of these studies, therefore, no positive effect was found for micro-markers (what we are calling discourse markers, or markers). 2 These results, however, contradict findings from descriptive research that suggest a positive role for discourse markers (see Segal, Duchan, & Scott, 1991, for review) . Moreover, recent studies by Tyler (1992) , Tyler and Bro (1992) , and Williams (1992) indicate that a reduced use of markers makes the speech of ESL speakers appear less coherent and comprehensible to LI listeners. Therefore, it seems odd that the absence of markers does not affect L2 comprehension. It will be suggested here that the previous studies on discourse markers and L2 listening comprehension used materials that did not accurately reflect the uses and placement of discourse markers as they occur in natural LI discourse. As a result, the methodology of the studies is open to question. Doubts about the previous research are particularly serious because ESL practitioners are applying these results to pedagogy. Nattinger and DeCarrico (1992) , for example, citing Chaudron and Richards (1986) , argue strongly that attention in English for Academic Purposes (EAP) lecture comprehension training should be given to macro-markers, while implying that training in micro-marker identification is not necessary. See the Conclusion section in this paper for further discussion of pedagogical questions. This paper attempts to shed light on these issues by (a) highlighting recent interpretations of the role of discourse markers in the comprehension process, (b) examining the differences between naturally occurring lecture discourse and the materials used in previous studies, and (c) examining the effects of systematically manipulating naturally occurring discourse markers.
Interpretations of the Role of Discourse Markers
The negative findings of Chaudron and Richards (1986) and Dunkel and Davis (1994) concerning discourse markers are surprising because discourse analysts have posited a number of ways in which discourse markers might contribute to the comprehension of a text (see Segal et al., 1991 , for a summary).
The first of these, a weak view, sees discourse markers as "empty," fulfilling no semantic role. Such an interpretation is based on two observations (Segal et al., 1991) . First, discourse markers such as and, so, and now can have multiple meanings; for example, and can be additive, temporal, or causal, the appropriate meaning depending upon context. If the meaning of the surrounding context determines the meaning of the discourse marker, according to this argument, then the marker itself does not add meaning. The second motive for the empty interpretation is that discourse markers can be deleted from a text without any apparent sacrifice to meaning. For example, the discourse marker and is often redundant because utterances within narrative texts are frequently interpreted as having "additivity"; that is, new clauses are interpreted as adding new information unless contextual information indicates that they should be interpreted otherwise (e.g., as being in a cause and effect relationship).
Although according to this empty interpretation discourse markers play no semantic role, as Chaudron and Richards (1986, p. 116 ) noted, they might nevertheless facilitate comprehension of spoken text by acting as filled pauses, thereby giving listeners more time to process the speech signal and making its segmentation more explicit. Lectures are informationally dense, and micro-markers could help to dilute the rate at which the listener has to absorb information. 3 In lectures where comparatively few discourse markers occur, therefore, listeners may be more likely to suffer from information overload. In addition, discourse markers fulfill a role in spoken text similar to punctuation in written text, coming as they do at the beginning and end of tone groups (Brazil, 1985; Brown & Yule, 1983a) . Spoken texts with few discourse markers, therefore, provide less assistance to listeners in dividing up the units of information of a spoken text, as embodied in the separate tone groups. 4 In contrast to the empty view of the role of discourse markers in comprehension, Halliday and Hasan (1976) claim an essentially semantic function for discourse markers (or, as they prefer it, "conjunctives"). Conjunctives for Halliday and Hasan function as anaphoric signals of the semantic relations pertaining between a given clause and its preceding clause. Conjunctives are classified into four groups, according to their semantic function: additive (e.g., and, furthermore), adversative (e.g., however, in fact), causal (e.g., therefore, consequently), and temporal (e.g., next, after that).
In her analysis of discourse markers in conversation, Schiffrin (1987) emphasizes that they may indicate a semantic and/or pragmatic meaning. Thus, the discourse marker but conveys both semantic and pragmatic meaning; in terms of semantics but indicates a contrast between the propositional content of an upcoming stretch of talk with the preceding stretch, whereas in terms of pragmatics it may signal that the speaker is returning to a topic, having diverged. The following is an example from Schiffrin's data: Schiffrin interprets this data as follows. In terms of semantics, the meaning of but is to indicate that the final clause, (c), is in a relation of contrast with the preceding clause, (b). In terms of pragmatics, in (a) the speaker is talking about economic policies in the Soviet Union; in (b) the speaker refers to a particular policy that he or she misnames and self-repairs; in (c) the speaker returns to the description of N.E.P. with but.
One feature of discourse marker meaning implicit in interpretations that allow for a pragmatic dimension, such as Schiffrin's, is that markers are not seen as simply tying together adjoining clauses but may indicate relations between whole stretches of text. This more global role leads us to the final approach to the interpretation of discourse markers that we will review here, referred to by Segal et al. (1991) as "the mental model-deictic shift" view. According to this view, as listeners or readers process a stretch of text, they interpret it according to a particular frame of reference or mental model. As subsequent stretches of text are processed, the current mental model can either continue to apply or be discontinued. The role of discourse markers in this process is to signal whether an upcoming stretch of text is to be interpreted as continuous or discontinuous with the current stretch, that is, to signal deictic continuity or deictic shift. It is to be noted that no incompatibility exists between the mental model-deictic shift and the semantic-pragmatic views of functions of markers. Whereas the semantic-pragmatic interpretations are concerned with the meaning inherent in the markers, the mental model-deictic shift interpretation relates to how the perceiver utilizes the information derived from the markers.
Discourse Markers in Lectures
When compared across speech and writing, discourse markers differ in both form and function (Flowerdew, 1994b) . Speech and writing, of course, are not two distinct categories (Biber, 1988; Chafe, 1985; Halliday, 1989) . Degrees of "writtenness" and "spokenness" depend, among other factors, on the degree to which a text is planned or unplanned (Biber, 1988; Ochs, 1979) . Lectures are spoken texts, but they have features normally associated with written text. Although not so carefully planned as, for example, an academic paper, lectures are clearly more planned than spontaneous casual conversation.
However, the form and function of discourse markers in lectures corresponds more closely to those found in conversation than to those found in written text. This claim is based on our analyses of lecture corpora (Flowerdew, 1991; Tauroza, 1994) as well as our familiarity with other lecture data, either experienced live or recorded. As far as form is concerned, the following are the most frequently used discourse markers in our data : all right, and, because, but, now, OK, right, so, then, and well. The members of this list correspond more closely to those discourse markers analyzed by Schiffrin (1987) than to those included in the much more extensive list of Halliday and Hasan (1976) . Most notably, we find little use of the more formal sentence conjunctives listed by Halliday and Hasan, such as however, on the other hand, consequently, therefore, furthermore, and nevertheless.
In terms of function, discourse marker usage in our corpora also corresponds more closely to that described by Schiffrin (1987) and to that of the mental modeldeictic shift interpretation than to that of Halliday and Hasan (1976) . By this we mean that discourse markers are more often used to indicate variable pragmatic relations between stretches of talk rather than specific semantic relations across adjoining clauses.
In the following extract from our data, for example, we see the discourse marker OK used to mark a switch in communicative function from presenting a feature of a procedure in computer programming, in (a), to giving an example of how the feature applies, in (c): In the next example, two discourse markers appear; the first one, right, marks a switch from giving a worked example, in (a), to evaluating the level of difficulty of this example, in (c); the second one, so, marks the transition from the evaluative comment of (c) to the directive in (e): The discourse markers in the preceding examples all demonstrate a pragmatic function. This function of shifting from one communicative function to another has been referred to by some as topic shift (Brown & Yule, 1983a; Nattinger & DeCarrico, 1992) , change of discourse plane (Sinclair, 1983) , and framing move (Stenstrom, 1990) .
Although often they do not seem to play a semantic role, some examples in our data (a minority) combine a pragmatic and semantic function: 
(d) this is just like mathematical induction
In the preceding extract, for example, the role of so combines the pragmatic function of indicating the switch of communicative function from the listing of cases in (a) and (b) to the analogy of (d). At the same time, however, so seems to retain its semantic function of causal connector, indicating the logical progression from the example cases to the analogy. While most of the examples in our data fit a purely pragmatic or a mental model-deictic shift interpretation, some cases that require the combined pragmatic and semantic analysis nevertheless remain. In terms of frequency, considerable variation in the use of discourse markers occurs across speakers in our data. This can be seen in Table 1 , which lists the findings from an analysis of the speech of six native speaker lecturers during 10 lectures sampled from the Hong Kong Corpus of Computer Science and Information Systems Lectures (Tauroza, 1994) . The table shows the number of times the six most frequently used markers (so, right, well, and, OK, and now) occurred per 1,000 words.
In Table 1 it can be seen that one lecturer uses so 28 times every 1,000 words, whereas another lecturer uses it only once. A similar disparity in the use of OK and now is also apparent. In contrast, and is the one marker used consistently by all speakers.
One other feature of discourse marker usage in lectures, and one that has not been much discussed to date (although see Fraser, 1990; Nattinger & DeCarrico, 1992) , is the fact that discourse markers may occur in combination. For example, in the lecture used in the experiment we will report later, we noted the following sequences: right well, all right now, OK so fine so, right so fine so, right all right so, and well OK fine so.
If we accept both the empty view of discourse markers and the assumption that filled pauses aid comprehension, then the use of more than one marker at a time is likely to increase processing time for the hearer and thus provide a greater chance for improved comprehension. If we accept that discourse markers carry some sort of meaning, be it semantic, pragmatic, or both, the question arises as to whether all members of the combination need to be interpreted, or whether we can talk of "compound" discourse markers. If we apply the mental model-deictic shift interpretation, then presumably the use of a number of markers will present a more emphatic indication of whether or not a new mental model should be invoked.
Research Design of Chaudron and Richards (1986) and Dunkel and Davis (1994)
Given the counterintuitive findings of Chaudron and Richards (1986) and Dunkel and Davis (1994) , it is worth considering the research design of these studies for any features that might have skewed their results. It will be seen that, due to their designs, neither study actually provides reliable evidence regarding the role of micro-markers in second language lecture comprehension.
In both of the studies, different recorded versions of a lecture were played to different groups of subjects. The Chaudron and Richards study used four versions: a baseline scripted version without markers, a version of the text with macro-markers added, a version of the text with micro-markers added, and a version of the text with both macro-and micro-markers added. Dunkel and Davis used only two versions: a baseline scripted version without markers and a version with both macro-and micro-markers added.
We will first briefly discuss the work of Dunkel and Davis, before going on to a more detailed discussion of Chaudron and Richards. The focus of Dunkel and Davis's study was on the effect of markers overall, that is, taking both macro-and micromarkers as one group. Therefore, the effect of the micro-markers was not measured separately from that of the macro-markers. This blurs the implications of the study as regards the effects of micro-markers. Furthermore, an analysis of the text they used with the markers added shows that the number of micro-markers was relatively small. Using a generous interpretation of what counts as a micro-marker, an analysis of their text shows that the frequency of insertion of the micro-markers-at certainly no more than 24 per 1,000 words-was lower than in the lectures of any of the 18 speakers in the Hong Kong Computer Science and Information Systems Lectures. This low frequency of insertion of micro-markers, of course, would be likely to diminish any potential effect they might have on comprehension. A further point reducing the relevance of the findings of Dunkel and Davis's study for research on micro-markers is the fact that, while and and but were used, the remainder of the micro-markers were those more often associated with written language. There were no instances of well, so, now, OK, or right, which, with and and but, are the most frequently used markers in our data. These points indicate that Dunkel and Davis's research sheds little light on the role of micro-markers in second language lecture comprehension even though it may, on an initial reading, appear to support the findings of Chaudron and Richards.
Turning now to their work, we should first point out that we sympathize with commentators such as Nunan (1992) who have singled out this study as a potential model for quantitative research in applied linguistics. Certainly, for its time, the paper is admirable in a number of respects, including its thoroughness in reviewing relevant literature, the significant research questions it poses, and the statistical procedures it employs. However, since the publication of this paper, considerable advances have been made in our understanding of the processes of comprehension, the nature of discourse, and the context of academic lectures that lead us to a reconsideration of its methodology and findings.
Regarding Chaudron and Richards's methodology, a number of problems arise from their use of a scripted text for all versions of the passage in the study.
5 First, such texts are inauthentic in the sense that it is nowadays quite unusual for a lecture to be read. Dudley-Evans and Johns (1981) made a distinction, which Chaudron and Richards note, between a "reading style" and a "conversational style" of lecture presentation. Although no formal survey has been done, the literature is fairly clear-cut in seeing the conversational style as by far the most common, especially where second language listeners are concerned (A. Dudley-Evans, personal communication, April 1994; Nattinger & DeCarrico, 1992; various contributors to Flowerdew, 1994a) . To find out about the role of discourse markers in lectures, therefore, a more appropriate research methodology is to use unscripted, conversational-style texts.
Our knowledge of the differences between written and spoken language tells us that a scripted text is likely to have many features that distinguish it from a conversational one (Biber, 1988; Brown & Yule, 1983a , 1983b Flowerdew, 1994b; Halliday, 1989; Stenstrom, 1990) . These features can be summarized as follows:
1. Scripted text has a higher lexical density (largely due to heavier use of nominalization). It contains longer information units with more complex relations of coordination and subordination. It features a wider range and choice of vocabulary, has longer average word length and features more frequent use of the passive voice. 2. Conversational lectures have hesitations, false starts, filled pauses, phonological contractions and assimilations. They feature a higher proportion of sentence fragments, as opposed to complete sentences. They are structured according to tone units, as opposed to clauses, and use discourse markers to mark the beginning or end of tone groups. Brown and Yule (1983b) note that, taking into account differences such as the preceding ones, listening to a written text being read is a more difficult exercise than listening to a more spontaneously presented lecture. The tasks Chaudron and Richards set their subjects, therefore, were likely to have been more difficult than listening to a lecture in real life. In addition, inserting discourse markers, just one feature of spoken text, into a text that otherwise has the features of a written text, creates a hybrid text whose abnormality could adversely affect the way in which it is comprehended.
A further problem with Chaudron and Richards's research design concerns the fact that they took care to minimize any possible role of the markers in highlighting the relationships between sections of text. This is evident from their comment that "every attempt was made to keep any of these markers from adding semantic information to the lecture. The relationships encoded by the markers were, typically, already evident in the content of the text" (p. 117).
Given that the original versions of the text without discourse markers were coherent and comprehensible and that the post-hoc insertion of micro-markers was done in such a way as to minimize their effect, the markers Chaudron and Richards inserted were unlikely to play any major role in making the texts more coherent or comprehensible. Any semantic or pragmatic meaning that might be intrinsic to discourse markers would play only a secondary role in reinforcing relationships that were already present in the text. If such relationships were evident, and the preceding citation from Chaudron and Richards indicates that they were, then the reinforcement provided by the markers may have been so redundant as to be worthless.
In cases where the relations between sections of text are highly salient, markers might still assist listeners by acting as filled pauses, thereby providing more time for listeners to process the text (although, as noted already, empirical research on L2 listeners has produced conflicting findings on this point). However, Chaudron and Richards segmented the text their listeners heard into units no longer than 60-90 seconds. They did this to allow their subjects time to complete cloze versions of the lecture. They inserted 40-second pauses at such junctures, which greatly reduced the risk of their subjects suffering information overload and thereby detracted from any possible role of the markers. Therefore, because the relationships represented by the markers were already present in the texts without markers and the text already featured an unusually high level of segmentation, it is hardly surprising that the micro-markers that Chaudron and Richards added did not aid their subjects' comprehension of the text.
A final problem in Chaudron and Richards's research design concerns the choice of discourse markers inserted. They provide a list of those markers used in five categories: segmentation, temporal, causal, contrast, and emphasis. Whereas those items listed under "segmentation" are included in the literature on discourse markers, most of the others are not. 6 Choice of marker insertion, along with the points made previously about the use of scripted texts and the artificial segmentation of the text, indicate that Chaudron and Richards's evidence regarding the effect of micro-markers should be treated with diffidence. These doubts about their research design, together with the weight of evidence from discourse analysis indicating that markers have a useful role to play in communication, motivated the study we describe here. It was designed to test the hypothesis that L2 listeners to lectures will comprehend more when markers are present in a lecture than when they are not.
METHOD
In earlier studies scripted lectures were used with control groups, whereas experimental groups heard versions of the same lectures with additional markers inserted. In the present study, by way of contrast, we decided to use an authentic lecture with the control group and expose the experimental group to a version of the same lecture from which the naturally occurring markers had been deleted. In line with our desire for greater validity, we decided to use a video-recording of the lecture, in contrast with earlier researchers who had used audio-recordings. This allowed subjects access to the important facial and body movement signals that accompany the acoustic signal in spontaneous lecture discourse (see Kellerman, 1990 Kellerman, , 1992 , for an overview of research indicating that facial and kinesic information aids adult speech comprehension). The test situation was made as naturalistic as possible in other ways, as will be seen later.
Subjects
The subjects were 63 electronic engineering students in the first year of a 3-year degree program at the City University of Hong Kong. They were all LI Cantonese speakers. Correlations between their Hong Kong Certificate of Education English examination results and the TOEFL indicated that 56 of the subjects would score between 500 and 560 on the TOEFL and that the remaining 7 would score between 450 and 500 (Hong Kong Examination Authority, undated).
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Materials
Twenty-five lectures from the Hong Kong Corpus of Computer Science and Information Systems Lectures (see Tauroza, 1994) were analyzed for the type and number of micro-markers they contained. A 1-hour 18-minute lecture on "Recursion," given originally at another Hong Kong University by a native speaker of North American English to a group of first-year electronic engineering undergraduates, was judged suitable for use in the experiment on the basis of the following criteria: (a) The lecturer provided an example of moderate use of the micro-markers and did not over-or underutilize any of the individual micro-markers, 8 and (b) the topic of the lecture was suitable for the subjects in the experiment, who were following a module on computer science for electronic engineers.
The initial section (26 minutes 15 seconds) of the lecture video was selected for use in the test. The first 46 seconds featured an announcement of deadlines regarding work previously assigned by the lecturer. This announcement was not relevant to the subjects in this experiment. However, it was retained for use in the test as it served as a lead-in section during which the subjects could get used to the lecturer's voice and mannerisms without having to focus on the information presented. In the remaining 25 minutes 30 seconds, the topic of recursion was introduced. This was the part of the lecture that contained the main body of new information. Appendix A shows the major idea units in this section. 9 In the rest of the lecture, which was not used in the test, the lecturer worked through examples of the recursive function as a way of illustrating the points he had presented in the initial 26 minutes.
Two copies were made of the initial section of the lecture. One copy was not modified; in the rest of the paper, we will refer to it as the "original" version. The other copy had discourse markers of interclausal relationships and segmentation deleted; we will refer to this as the "deleted" version. The copy and editing was done on a Panasonic AG-6500 editor linked to a Panasonic AG-A750 controller.
Aside from the markers in the lead-in section, which was left unchanged in both versions, 222 micro-markers occurred in the initial section of the original version of the lecture that was shown to the subjects in the experiment. They were as follows: so (52), right (28), well (25), and (21), OK (20), now (18), then (12), all right (10), because (10), fine (10) , but (4), see (2) , first of all (2) , first (1), furthermore (1), great (1) , oh (1), second (1), third (1), yeah (1) , and you know (1) . Of these markers, 15 were instances of two markers together (e.g., all right so, right well), and 9 were instances of three or four together (e.g., so fine so, OK so fine so, right so great so). Therefore, markers were present in a total of 198 sections of the tape. Appendix B is a transcription of 4 minutes from the very beginning of the lecture, excluding the 46-second lead-in section. In the transcript, the markers are italicized, so as to give an idea of the frequency of their occurrence.
To create the deleted version of the video tape, 195 of the 198 sections containing markers were cut. Three markers could not be cut without also deleting adjacent phonemes belonging to nonmarkers. Hence, they were left on the deleted version. As they constituted less than 1.5% of the total number of markers, we considered it improbable that this would blur the distinctiveness of the two versions of the lecture. Table 2 shows the differences between them in terms of duration, number of words, and speech rate expressed in syllables per minute.
Care was taken to ensure that the deletions did not distort the acoustic-phonetic signal associated with adjacent words, as is evidenced by the fact, mentioned earlier, that markers were left in where such distortions would have occurred. However, a small number of the deletions led to a visual effect similar to that of a cut from one scene to another in a television program or film, but in percentage terms the number of cuts that created such an effect was very low. Whereas the effect of these few cuts was undesirable, it was not a disturbing or particularly noticeable phenomenon. In fact, four native-speaker and three nonnative-speaker EAP teachers were shown the deleted version of the video and asked for their comments on anything that might hinder L2 viewers' comprehension. None mentioned points connected with the deletion of the markers. When told that markers had been deleted, none said that they had suspected that the recording had been edited in such a way. Furthermore, none of the subjects who viewed the deleted version made comments indicating that anything had struck them as unusual or disturbing as regards either the visual or audio quality of the video.
Three measures were used to assess whether the deletion of micro-markers affected the subjects' comprehension of the lecture:
1. Self-assessment of the amount of lecture comprehended: The subjects were asked to estimate in percentage terms how much of the lecture they had understood (0% = understood nothing; 100% = understood everything). 10 2. Written "partial recall" summaries (written summary test): The subjects were requested to summarize in note form what they considered to be the main points of the lecture. As the subjects were allowed to take notes while they watched the video, they did not totally depend on recall for the contents of the summary, although they could recall and include information that they had either not considered relevant or been able to note down while watching. 3. Short answer and true or false questions (short answer test): The subjects responded to three short answer and 12 true or false questions regarding the main idea units listed in Appendix A."
Each of the three measures provided a different perspective on how the subjects comprehended the lecture; for example, (a) self-assessment gives direct access to the subjects' own assessment of their global comprehension, (b) the written summary test indicates what the subjects both comprehended and regarded as the most important information in the lecture, and (c) the short answer test allowed us to gauge the subjects' comprehension of the information that the authors and a computer science specialist regarded as important. Each measure also had its own particular weaknesses, of which some examples follow:
1. With self-assessment, subjects are prone to overestimate how much they have comprehended (Heilenman, 1990 ). 2. With written summaries, when information is not reported, it is impossible to know whether this occurred due to failure to comprehend or simply because the subject did not regard the information as relevant. Furthermore, weak productive skills may cause underreporting of what the subjects comprehend and recall (Rost, 1990, pp. 123-124) . In an attempt to minimize this latter problem, we allowed the subjects to choose whether to respond in English or their LI (Chinese). However, even this solution raises concerns, as limitations in the subjects' translation skills will affect what they report. Nevertheless, allowing subjects the option of choosing either LI or L2 allows them access to a greater range of expression than confining them to either their LI or L2. 3. With the true or false questions, students' scores may be inflated by their correctly guessing responses.
The design of the experiment, involving the comparison of matched groups of subjects, neutralizes the weaknesses listed previously, as the factors affect both groups of subjects and, therefore, do not invalidate comparisons across groups. In addition, the use of multiple means of measurement allows us to place confidence in the results if they are unidirectional, as it is unlikely that the weaknesses would consistently favor the same group on all three measures.
Procedure
Prior to the test session, the lecturer who taught the subjects in their main program informed them that their next class, a tutorial, would consist of an introduction to recursion presented on video. Six such tutorial sessions were held, and between 5 and 13 different subjects came to each session. A total of 31 subjects viewed the original lecture excerpt, and 32 viewed the deleted version. The subjects in the two different treatment groups, original and deleted, were matched in terms of language proficiency. To have a balance of lower proficiency subjects in both groups, the results of one lower proficiency subject were excluded from further analysis. The subject whose results were omitted was randomly selected from the four lowproficiency subjects in the deleted group. This led to there being three subjects in each group who would score between 450 and 500 on the TOEFL and 28 subjects in each group who would score between 500 and 560.
At the beginning of each session, the subjects were told that they would see a video of a lecture in which the topic of recursion was introduced. This information was also contained on a sheet of paper that they were given to write their notes on. The supervisor, one of the authors, checked whether any students had already studied recursion. None had.
The supervisor emphasized that the subjects' main course lecturer would lecture on the topic on the tape but that he would not repeat the same information. In addition, the subjects were forewarned that in the first 40 seconds of the video lecture the lecturer would talk about his students' assignments and that this was not relevant for them but would give them a chance to adapt to the lecturer's voice.
The video was played on a National VCR (NV-780) connected to a Sony Triniton (PVM-2130QM) model television. After viewing the lecture excerpt, the students were shown a scale in 10% increments going from 0% (understood nothing) to 100% (understood everything) and were told to estimate how much they understood of the lecture in percentage terms and to note the value on the handout. They were then given another handout that told them the following:
Imagine that you have met a very good friend who could not attend the lecture that you have just seen. Your friend wants to know what was said in the lecture so that he or she can prepare fully for an examination. Write the points that you would mention to your friend. You can use the back of this sheet. You can write in either English or Chinese or a mixture of the two languages. Imagine the situation and use the notes you made while watching the lecture to help you summarize the most important points to your friend.
After 10 minutes, the subjects' responses were collected and they were given another handout containing short answer and true or false questions (Appendix C illustrates the format and the initial questions on the handout).
The propositional contents of the lecture were categorized as consisting of 18 major idea units (Appendix A lists the idea units; see also note 9). The subjects were given 1 point for each idea unit they reported. The subjects did not have to report the exact words; that is, phrases with equivalent meanings in English or the subjects' LI were accepted if they represented a relevant idea unit. The sequence in which the subjects reported the idea units did not affect the scoring. To avoid contamination of the scores by marker prejudice, an assistant who was unaware of the hypothesis being tested marked the summaries.
RESULTS
The reliability coefficients (Guttman split-half) of the written summary and the short answer tests were 0.71 and 0.77, respectively. These levels are acceptable in view of the use to which the scores were put, that is, comparing different groups of scores. Having checked that the sets of scores approximated normal distribution and that their variances were not inappropriately dissimilar, the data were analyzed within a 2 x 2 ANOVA using the SPSS/PC+ (version 4.0) routine. The independent variables were the version of the video (original vs. deleted) and the measure used (self-rating vs. summary vs. short answer test). The dependent variable was the students' response to the various measures. The results of the ANOVA are reported in Table 3 . Table 3 shows that, whereas the interaction between the version of the lecture and the measure of comprehension was not significant (F -1.934, p < .14), both version and measure were significant as main effects (F -26.087, p < .0005, and F= 41.324, p < .0005, respectively) . Table 4 reports the mean scores for each method of measurement individually (in percentage terms) and the results of post-hoc Mests for independent samples (original vs. deleted).
Considering the methods of measurement individually, Table 4 shows that the mean scores for the group that viewed the original version of the lecture were higher than those of the group that viewed the version where the micro-markers had been deleted. The Wests for independent samples showed that the differences between the original versus the deleted scores were statistically significant for the written summaries and the short answer tests. The difference between the scores on the self-assessment was not significant; it was, however, on the margins of significance, r = 1.53; p < .065. Table 5 shows the differences in the distribution of the scores for the original and deleted versions. The number of subjects scoring less than 33%, between 33% and 50%, and more than 50% is given for each of the three measures.
Comparing the original/deleted scores for each method of measurement separately, it can be seen that a far higher number of subjects viewing the deleted version scored less than 33% than those who viewed the original version. Conversely, a far higher proportion of the subjects who viewed the original version scored more than 50% with each method of measurement.
A more detailed examination of the subjects' scores revealed that even the sub- jects with relatively high proficiency levels, a 530-560 equivalent on the TOEFL, were strongly affected by the absence of markers. Ten such subjects came from the deleted group and eight from the original group. Of these higher proficiency subjects, seven from the deleted group scored less than 33% on the written summary (compared with two from the original group), three scored less than 50% on the short answer test (none did so from the original group), and six rated themselves as comprehending less than 50% (compared with three from the original group).
DISCUSSION
The agreement across the three different measures of comprehension makes us confident that, as predicted in our hypothesis, subjects comprehend a lecture better when discourse markers are included than when they are deleted. With all three measures, the subjects who viewed the original version of the lecture scored higher than those who viewed the deleted version. Although the difference between the scores on the self-assessment task was found to be marginally below statistical significance, the differences in the scores of the two different objective tests were significant.
Our findings contrast with those of Chaudron and Richards (1986) and Dunkel and Davis (1994) , as their studies indicated that the presence of such markers provided no measurable assistance in the L2 lecture comprehension process. We interpret the discrepancy between these earlier studies and our own as being due to differences in experimental procedure.
We have already described in detail how the limitations of the earlier studies mean that they might reveal little about the role of micro-markers in L2 lecture comprehension. The limitations chiefly concern the validity of the test procedures and can be summarized as follows:
1. In Dunkel and Davis's study, few micro-markers were added, the main focus of the study being the effect of micro-and macro-markers together. 2. In both of the earlier studies, the markers inserted did not correspond to those that research has shown most typically occur in authentic conversational lectures. 3. In both of the earlier studies, neither the control nor experimental groups listened to test materials derived from authentic lectures. Therefore, comparisons in those studies concerned the effects of the presence or absence of markers across an atypical lecture experience involving listening to written texts read aloud. Again, this calls into question the relevance of the results as regards listening to typical lectures. 4. In Chaudron and Richards's study, the micro-markers were rendered highly redundant by means of a research design that ensured that the functions of the markers were greatly reduced. The markers used by Chaudron and Richards neither signposted text segmentation nor allowed extra time for processing the flow of information in a way comparable with the occurrence of markers in normal lectures.
In contrast to those limitations, the control group in our study listened to an authentic lecture containing a normal selection of markers. This allowed us to use normal lecture comprehension as a baseline against which we compared the effects of the absence of markers. The atypical lecture experience in our study was reserved for the subjects in the experimental group, as is standard practice in research of this kind.
This might explain why Chaudron and Richards found no effect for micromarkers and why Dunkel and Davis's findings do not reflect on the role of micromarkers in normal lecture comprehension. As regards our study, the question as to why the subjects who watched the deleted version of the lecture had reduced levels of comprehension cannot be answered directly. This is because the study was designed to investigate whether markers aid the comprehension of lectures rather than why they do so. However, as an indication of avenues for further research, it is useful to speculate on the role of markers in the comprehension process in the light of both the nature and outcome of our study.
Many of the markers featured in the authentic lecture we used occurred at what Montgomery (1977, p. 115) described as points of "zero macro-cohesion," that is, points where there are breaks in the logical flow of the text. Therefore, in a manner consistent with the mental model-deictic shift view, it is possible that markers are utilized by listeners as indicators that an upcoming stretch of text could be interpreted as discontinuous with the current stretch. In other words, the markers can serve as signals indicating that listeners should be prepared to suspend or adapt their current mental models in order to deal with subsequent ideas. Thus, when listeners subsequently hear information that does not fit neatly into whatever mental model or frame of reference they have established, they are less disturbed by this absence of fit.
Reasoning from the mental model-deictic shift view of the function of markers, the way in which comprehension is disrupted by the absence of markers can be explained by way of an analogy to driving. Markers such as those used in our study signpost the logical flow of the ideas in the lecture in a way similar to the manner in which pictorial road signs indicate the direction a road takes. The presence of such signs prepares drivers for bends and curves in the road. Similarly, markers prepare listeners for changes in the direction of the flow of ideas.
One can, of course, drive along a road that lacks signposts and, if the road is straight and flat, the absence of signposts makes little if any difference to the driver. This experience is analogous to hearing a passage in which text structure and the intersentential relationships are all highly salient, as seems to have been the case with the scripted text in the Chaudron and Richards's study. However, if there are numerous bends and curves in the road, then the way in which the journey is experienced changes radically depending on the presence or absence of signs. Driving along a winding road without signposts requires drivers to concentrate far more on where the road is going. They thus have less opportunity to focus on and take in other aspects of the journey. In contrast, given adequate signs, drivers could follow the same route and negotiate the same bends with far less need to concentrate on the road before them. They would probably be able to take in more of the nature of the landscape through which the road wound.
Our subjects who heard the deleted version were, presumably, like the drivers on the road without signs. They had to focus closely on each segment of the talk. Only as they came upon a segment and recognized it could they see how it related to previous segments. They would have less spare processing capacity than the subjects who watched the original version of the lecture. The latter would have the advantage of a prior indication of how a subsequent idea relates to an idea that has just been comprehended. Therefore, the subjects viewing the original version should find it easier to see the way in which larger chunks of text are related than the subjects viewing the deleted version. What is more, if the subjects viewing the original version do find it easier to see the associations between larger chunks of text, they should then recall the contents of the lecture more readily than the subjects viewing the deleted version, as multiple associations facilitate the recall of information.
CONCLUSION
Finally, we will consider the pedagogical and research implications of our investigation. In terms of pedagogical application, we mentioned earlier that the results of Chaudron and Richards's research have been taken up in pedagogy insofar as some ESL practitioners are placing a greater emphasis on macro-markers at the expense of micro-markers in the preparation of learners for academic listening. Our work suggests that practitioners have been too quick in deemphasizing the importance of micro-markers for comprehension and need to reconsider whether aiding learners to exploit micro-markers might not also be helpful to comprehension.
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The descriptive part of this study has shown a difference between markers in conversational lectures and those used in scripted text. It is important, therefore, that markers that commonly occur in conversational-style lectures are featured in EAP listening texts and not those more often associated with written text. 13 A survey of a range of EAP listening materials (Adkins & McKean, 1983; Beglar & Murray, 1993; G. James, Whitley, & Bode, 1990; K. James, Jordan, & Mathews, 1979; Lynch, 1983; Mason, 1983; Roguski & Palmberg, 1990; Ruetten, 1986; Wallace, 1984; Young & Fitzgerald, 1982) shows that most of these texts are accompanied by scripted lecture extracts and consequently do not exemplify conversational style markers (Roguski and Palmberg [1990] is a notable exception). Where markers are focused upon as a teaching point in these texts (e.g., Beglar & Murray, 1993; K. James et al., 1979; Lynch, 1983) , it is those associated with written text that are presented, whereas those that typically occur in conversational-style lectures are neglected. 14 Although it is clear that pedagogic texts should be revised so that teachers of EAP courses can use materials that contain the appropriate types of markers, further investigation is required regarding the manner in which teachers can best help learners to exploit discourse markers. Given the temporal brevity of micro-markers and the rapidity with which on-line listening processes take place, learners simply do not have the time to monitor lecture speech in order to consciously exploit markers. If they did so, the propositional content of chunks of the lecture would be lost to them while they focused on the frequently occurring markers. Therefore, teachers must be clear that the rationale for any pedagogic focus on micro-markers is that learners should eventually be able to exploit the markers automatically while listening. The best way to help them to do this, as noted already, is a matter for further research.
We can identify a number of other areas for further work stemming from the present investigation. First, replication of this work is needed in order to demonstrate its validity and to corroborate the value claimed here for markers in second language lecture comprehension. Second, although a positive effect has been established for discourse markers and, based on an analysis of the lecture discourse, it has been suggested that this effect may be due to a semantic-pragmatic framing function, no experimental test has been carried out to find out in which way discourse markers aid comprehension. Although it can be hypothesized that discourse markers have a semantic-pragmatic framing function, the possibility that they aid comprehension by acting as filled pauses and thus allow more processing time has not been eliminated. Therefore, it would be worthwhile to run tests that allowed a comparison of the role of filled pauses and markers.
Finally, now that the findings of the earlier studies regarding the role of micromarkers have been contested, we should turn our attention to testing the earlier findings concerning macro-markers. Do macro-markers indeed aid comprehension and recall, as Chaudron and Richards (1986) claim, or are they of no significant value, as Dunkel and Davis (1994) suggest? (Received 16 November 1994) NOTES (1985) provide conflicting or inconclusive findings regarding the effects of pauses and speech rate on L2 comprehension. The one clear finding from the studies is that no simple relationship exists between speech rate and L2 comprehension. For instance, investigations by Jacobs et al. (1988) and Blau (1990) indicate that the role of pauses in aiding comprehension and the proficiency level of L2 listeners may interact. Moreover, Griffiths (1990) found that although above-average speeds of speech impaired comprehension, below-average speech rates did not enhance comprehension. If markers are semantically empty and they aid comprehension by functioning as filled pauses, then the extent to which they assist listeners could well be dependent on the listeners' level of proficiency and the way in which the speaker's speech rate relates to the speech rates with which the listeners are familiar.
5. The points about the use of scripted texts apply equally to Dunkel and Davis. 6. Unfortunately, Chaudron and Richards's classification in their appendix does not correspond with that provided in the text (p. 117); for example, in the appendix then is listed as a "causal" marker but in the text as "temporal"; now is listed in the appendix under "segmentation" but in the text under "temporal."
7. The correlation with TOEFL scores is helpful because it relates the subjects' proficiency level to an internationally recognized measure. However, TOEFL scores are used to determine whether candidates have the language skills to follow courses at North American colleges and universities, where the mass of the students and staff are English LI speakers. Given this purpose, it is neither surprising nor inappropriate that North American cultural biases exist in the TOEFL (Traynor, 1985) . However, the existence of such biases means that TOEFL scores do not relate directly to our subjects' suitability for study at the tertiary level in Hong Kong. This is due to the fact that our subjects study in a sociolinguistic setting very different from that found in North American academic institutions; that is, they are in English-medium institutions that are a part of an educational system specifically designed to cater to ESL students of whom the vast majority (98%) share the same LI and cultural background. Whereas the subjects whose proficiency scores correlate to between 450 and 500 on the TOEFL would be below the proficiency level for effective study in English at a North American university, it is not necessarily the case that they would be similarly impeded in following their studies at a tertiary institution in Hong Kong.
8. The lecturer's use of the six most frequently occurring markers is shown in Table 1 ; the lecturer is listed as F.
9. The summary of the major idea units in the excerpt was arrived at as follows: Both authors viewed the video excerpt, independently summarized the key ideas, and then compared their summaries. They agreed on all major details and passed a joint summary to a computer science specialist who was teaching the subjects. He viewed the video and concurred with the contents of the summary.
10. Speakes, Parker, Harris, and Kuhl (1972) and Vanderplank (1988) indicate the validity of such an approach for first and second language listeners, respectively. 11. The questions were shown to a computer science specialist, who stated that the points of information required by the questions were all relevant to the main purpose of the lecture.
12. In actual fact, even if researchers were unable to demonstrate that the presence of discourse markers aided comprehension, as was the case with Chaudron and Richards, this is no reason for ignoring the possibility of making learners more aware of the presence of these markers and of helping them exploit the clues such markers provide. Language learners' failure to exploit a particular set of discourse devices that are routinely present in native-speaker discourse would not seem to be a reason to encourage L2 learners to continue to ignore these devices.
13. Brown (1990) and Brown and Yule (1983b) describe the listening problems that can afflict L2 learners when they are habitually exposed to a model of speech that differs from authentic speech.
14. Beglar and Murray (1993) is an interesting recent text. In this text, markers such as however, on the other hand, in addition, and conversely are singled out for special attention, but markers such as right, well, OK, now, and so, though inserted into the scripted text, presumably to make them sound more natural, are not singled out for teaching.
APPENDIX A MAJOR IDEA UNITS OF THE INITIAL SECTION OF THE LECTURE
